CENTRAL ASIAN JOURNAL OF MEDICAL AND NATURAL SCIENCES 


Volume: 04 Issue: 05 | Sep-Oct 2023 ISSN: 2660-4159 


http://cajmns.centralasianstudies.org 


Butramuugl B IIponecce Pa3putrnua Oprann3mMa HM Butamuna K 
IIponecce Ocreorene3a 


1. Mpxanosga J. M Pesiome: B o630pe mpHBO_ATCA BaxKHbIeC (PaKTOPbI B 
2. Xawxumeros A. A. MOCTpaHCANMOHHOK MOo_MduKalMM BuTamMHHa K u 
ocTeKoKasIbuMHa, rye cnemudpuyeckue octatku Glu 
3. Kamnuosa JI. H. MogM@uuupyrorca =o) )60dCat++_~—s Ca3pipanue == G- 
4. Tanrupos A. JI. KapOOKCHIsIyTaMHHOBad KHCIIOTHbIe ocTaTKH (Isa). 
OcteokasIbuHH OK ABJIACTCA HanOosiee 
5. Ymapos B. A. , (OK) 
paclipocTpaHeHHbIM HeKOJWIareHOBbIM OeIKOM- B 
—Sa =A koctax. bombuioe BHHMaHHe yyeIeHO COCTOAHMIO 
BUTaMHHHOW OOecriedeHHOCTH JeTeli, Tak Kak e@uUuT 
* nd 
Received 2" Aug 2023, BUTaMHHOB Kak 2KW3HEHHO HeOOXOMMBIX 
Accepted 19" Sep 2023, 


MHKPOHYTPHeHTOB He TOJbKO HapyllaeT yCIOBHA JIA 
HOpMasIbHoro (bu3w4ecKkoro WM COMMaIbHOTO pa3BHTHA 
mete, HO HU, KaK B Cjly4ae C BHTaMHHOM K, cnocobeH 
12345 Tamkenrexuit PocynapcrBeHHbiit (OpMHpOBaTb 2%KH3HEHHO OlacHble OCJIOXKHCHHA. 
Cromaromormu4eckuit MHCTHTYT Yxka3aHbl, 4TO HOBOPOXKCHHBIC C TepBbIX MeCAIICB 
%KW3HH, OCOOeHHO HaxoyalMecd Ha ITpytHOM U 
HCCKYCTBCHHOM BCKapMJIMBaHHH, CKJIOHHBI K JeduluTy 
BuTaMuua K. 


Online 27" Oct 2023 


ButaMHHBbl M0 OMpeyeIeHHIO -9TO MHKPOHYTPHeHTbI, HE CHHTe3HPyeMble OpraHH3MOM Hi JOJDKHBIC 
HocTymaTb c mHujeH. ToubKO BuTamuuHE!I K u D He COOTBETCTBYIOT ITOMY ONIpeeJICHHIO, MOTOMY 4TO 
OHH MOryT CHHTe3HpoOBaTbCA CaMHM oOpraHH3MoM. ButamuH K_ aBiaeTcd OJHHM v3 4 
2KUpOpacTBOPUMBIX BHTaMHHOB, XOTA, B OTIMYHE OT ApyrHX %KHpopacTBOPHMBIX BHTaMHHOB, B 
opraHH3Me ero Maio xpanutca[8]. Betpeyarommeca B mpupoye d@opMbI BuTamMuHa K BKuOUaeT par 
BHTaMepoOB, H3BeCTHbIX KaK BHTaMMH K1 u BuTamMMH K2. Butamun K1, cojepxutca B 3eJICHbIX 
JIMCTOBBIX OBOWIaX HM HeKOTOPbIX PaCTHTeIbHbIX Maciax. BuramMuH K2 Bkuro4aeT B CeOa WMpoKHit 
clieKTp (opM BUTaMuHa K, Ha3bIBaeMbIX MeHaxXHHOHaMu [6]. MeHaxHHOHbI UMEIOT IIpeHMyLeCTBeHHO 
MUKpoOHOe Mpoucxox enue U CoepxKaTcA B (PEPMCHTHPOBAHHBIX MPOAYKTAaX, MOJIOUHBIX MpOAyKTaXx 
MW TleueHH %KHBOTHBIX. K2 Takxe BbIPpaOaTHIBaeTCA B TOJICTOM KMUIKe 4eIOBeKa OakTepHAMH, HO 39TO, 
II0-BHMMOMY, He ABJIACTCA OCHOBHBIM (paKTOPOM, BJIMAIOWIMM Ha COCTOAHHe KkoaryAlun 
opraHv3Ma[13]. B KoHedHOM cyeTe, CyLecTByeT CHHTeETH4YeCCKHH KOMMOHEHT BUTaMHHa K, u3BecTHBI 
Kak BHTaMMH K3 wiH MeHaqMOH, MepBOHayasIbHO WCHOUb30BaBLIMcA WIA WpodusakTHKu 
HOBOPOXKCHHBIX, HO PpeKO MCIIOJb3YeMBIM CeroqHA B KaKOM-JIHOO UpOAyKTe WIA MCHOUb30BaHHA 
YeJIOBCKOM, TIOCKOJIBKY OH MOXKCT BBbI3bIBATb TeCMOJIMTHYCCKyIO aHeMHIO, TulepOusMpyOnHemut, 
XKEIITYXY U ACPHY!O HKeNITyXy y BHYTPHYTpOOHEIX[39,70]. 
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Butramun K BpiiiostHaAeT MHOXKeCTBO PYHKUMH B OpraHu3Me, B TOM 4MCiIe HTpaeT BaxKHYIO POlIb B 
cBepTbiBaHuu KpoBn. Butamunsl K1 u K2 covetarotca c (epMeHTaMH, lIpoTeHHaMu HM MMHepasiaMn B 
OpraHu3M CHHTe3upyeT (PakTOpbi cBepTEIBaHHA KpoBH II (mpotpomOun), VII, [IX u X B HeyeHn, a 
Take OeoK S, Oenok C u OenoK. Dru dakTOpbl CBepTbIBAHHA COCTABIIAIOT APO Kackaya 
CBepTbIBaHHA KpoBH. Kak BuramuHbl K1, Tak u K2 Mcnoub3ylOTCA OpraHH3MOM JIA CBCPTbIBAHHA 
KposBu, HO K1 Opi Oonee THaTesbHO W3y4eH Ha MpeyMeT ero pom B Koarysauun. IIpexye Bcero, 
BOKHYIO POJIb B pa3JIM4HbIX OMOOrMYecKHX poleccax urpaloT BUTaMMHbI K-3aBHcuMble OeuKH 
(BKJII1), perymupyempie BuTamMuHoM K. Kpome toro, BuTamMHH K 2 sBIAeTCA AHTHOKCHaHTOM. 
AHTHOKCHaHTHad AKTHBHOCTb TeyeHH KH 2BpbicoKad aKTHBHOCTb MOFIOWeCHHM MOrIOWeHHeM 
paqukKasIoB, TaKHX Kak ajbda-TOoKOdepomaHy yOuxuHoH. ButamuH K2, He ToubKO yBesIMuMBaIOWNit 
KOJIMYeCTBO BbDKHBIUMX B KJICTKAaX OKHCJIMTeJIbHOrO CTpecca, HO TaKKe MO%KeT OrMpaHHunBaTb 
KOJIM4ECTBO AKTMBHBIX (OPM KHcOpoza B KeTKax [40]. Kpome toro, ButamuH K 2 sdpdexTHBHo 
HCIIONb3yeT PYHKUMIO MUTOXOHApHH [51]. peqprqyume pesybTaTEl MOKa3bIBaIOT, YTO BATAMHH K 2 
MO?%KHO MCTOb30BATb JIA 3AMCHbI YOHXHHOHA JIA MpOu3BOACTBa JOCTAaTOUHOTO KOMYecTBa ATO 
JIA MCHOUb30BAHHA MHTOXOHAPHabHOK *yHKUWH BO BpeMA TepeHoca 9IeKTpoHOB. Kpome Toro, 
BuTamMuH K 2poHcXOqHT MpOTHMBOBOCHaIMTeIbHOe elicTBMe Ha KJICTKH, CTHMYJIMPOBaHHble 
BOCIIAJICHHA, H MOXKET MHTHOUPOBAT IKCIIPCCCHIO BOCTIAIMTCIbHBIX IMTOKHHOB (HarpumMep, TNF-a, 
IL-6 u IL-8) . Hakoneu, Buramuy K 2 yuactByeT B peryJIaluH MMMyHHOM cucTembI. B 4acTHOcTH, 
lipommdepauna T-KileToK HHTHOUpoBasacb BATAaMHHOM K2 BmecrTo caxapa K. 


3a TlOCSICHHHUe TOAbI B MHOTOUMCJICHHbBIX TyOuMKalHax TOBOPHTCA O BUTaMHHHOW HeOCTaTOYHOCTH 
HC JOHOMCHHbIX TpyHBIx jerer HMCKJILOUNTCJIBHO BCKapMJIHBaeMbIx rpyAbbo, TSDKCJIBIC 
KpOBOUW3JIMAHHA U3-3a HETOCTaTKa BUTAaMUHAa K, PpaxUT H3-3a nedunuta BUTaMuHa D vu BUTaMHuHa A; TO 
KE CaMoe HaOoOaerca MY IpyAHbix qeTen, MCKJIFOUHTCJIBHO BCKapMJIHBaeCMbIx HCKYCCTBCHHbIMH 
CMeCCAMH. 


Y HOBOPOXKACHHOO TPH poxKTeHHH ypoBeHb B TWia3Me BUTaMuHa K 3aBHCHT OT IMJlalleHTapHoro 
TpaHcepta, HO TaKOBOH OrpaHuyeH. YpoBenb BuTaMHHa K y HOBOpoOxKAeHHOrO B 20 - 40 pa3 MeHBUIe 
TaKOBOrO y MaTepH, HM K TOMY 2K€ ypOBHHM ero He KOppelMpyioTca axe Tocse BHYTPHBeHHOrO 
BBeyeHua 1 mg BuTaMMHa K matepw HelocpescCTBeHHO Tepe powamMu, BeyIMYHHa erO MOXKET 
OKa3aTbCaA He MOWWarOllelica ONpeseyeHH!O B KPOBM MyMOYHOrO KaHaTHKa HOBOpOxKAeHHOrO[47]. 
HeonatasibHble ypOBHH 3aBHCAT OT 9HAOreHHOrO CHHTe3a, KOTOpbI Ha4uMHaeTCA C pa3BHTHeM 
WHTeCHCTHHAIbHOM (Opbl H OT TOcTyMIeHHa BuTaMuHa K. YposBeHb B TIa3Me KOppeMpyeT c 
KOJIMYeECTBOM TOJLYYCHHOrO MOJIOKa HM OT COJepyxKaHHaA BUTaMuHa K B Hem. )KEHCKOe MOJIOKO, 
MOJIO3HBO WIM 3pesI0e MOJIOKO, COJepxKaT O4CHb MasIO BUTaMHHa K, Meuee 0,5 mg/l, 1pH TOM, 4TO 
KOPOBbe MOJIOKO ero cogzepxKuUT B 100 pa3 Oombte[15]. CMecu 21d HEXOHOMIeHHBIX M TpyAHbIx JeTeli 
OOecIIedHBaIOT YOBJICTBOPUTeIbHOe TOCTyMIeHHe coriacHoO pekoMeHyalyHam Esporeiickoro 
oOllecTBa MO TacTposHTeposorMu uM MeyqwaTpwyeckomy mHTaHuIo (ESPGAN)[61]. Kak u3BecTHo, 
aOcopoOuna BuTamuHa K1 mponcxogMT B MpOKCHMaJIbHOM OTJee TOHKOTO KMMIeC4YHHKa HU TpeOyeT 
WOcTaTOouHoO §=KOHUeCHTpallWwH %KeYHBIX KHCIOT U  dyYHKUMOHHpOBaHHA  MoOWKEeTy_OUHON 
*Kele3bI.ButamuH K aOcopOupyetca xusOMUKpoHamu. OT 40 yo 70% ButamuHa K1 aOcopoupyerca, u 
ero IIMK B Ila3Me HaCTylaeT y HOBOPOXKAeHHOTO Yepe3 12 YacoB, B OTHE OT B3POCIIOrO, KOTOpbIi 
JJOCTHTaeTCA TOJIBKO Yepe3 TPH yaca. 


Butamunst K2 wHTecTHHalbHoro WpoucxoxyzeHHa aOcopOupyrotca Ha ypoBHe TepMHHaJIbHOTO 
oTyea WeOH HM ToNCToro KuweyHHKa. Ilyn opraHH3Ma MOx%KeT ObITb HeCKOJIbKO yBeIM4eH HU 
HaKOIJICHHe MpOMCXOAMT Ha ypoBHe TleyeHH, HO ypOBHU y HOBOPOXACHHOTO OCTaloTcA HeOOMSLIMMU 
(1,4 ng/g TkaHu uM TOTO MeHee), Oomee 4emM B 20 pa3 4eM y B3PocOrO B PopMe dusOKBHHOHA[S5 - 
64]. Ho 9ra retaruueckad KOHIeCHTpalluaA WpaMaTHyueckH BO3pacTaeT NOCIe poxKeHHA IPH yCuIOBMH, 
4TO HOBOPOXKACHHbI MoyyaetT 2 mg/B JeHb BUTaMuHa K1, HO OHa CHWKaeTCA OUCH OBICTpO Yepes 5 
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quel Tlocie MocTyimsieHua BUTaMuHa K, ecm BBeeHHe He TposomKaetTca. OTcyTcTBHe BUTaMuHa K 
IIpHBOZUT K OOpa30BaHuIo PIVKA (ProteinInduced Vitamin K Absence), koTopbie xapakTepu3yroTca 
HeOCTaTKOM KapOoKcHJIN4eCKMX KHCIOT Ha Hx N-TepMHHaIIbHbIX OKOHYAHHAX[9]. 


B 1974 roy Obiia BEIeeHa AMMHOKHCIOTa TaMMa-KapOOKCHTIIOTaMHHOBaA KHCIIOTa, HO OHA He 
Oblia OOHapyxKeHa B I1la3Me JIM, MOWyIaBLIMX AHTHKOALYIAHT, COAep»xKalMii WpoTeuH OuM3KHi K 
IIpoTpoMOuHy, HO He OOsIaqarolM OMONOrM4ecKON aKTHBHOCTHIO. buosoruyecKkad AKTHBHOCTH Oba 
CBA3aHa C He€BO3MO%KHOCTbIO STOO HCHOPMAJIbHOTO MpOTpOMOHNHa CBA3bIBATb HOH KaJIbluMa. Ota 
AMVMHOKUCIOTa ABIACTCA CaliTOM B CBA3bIBAHHH KaJIbIMA B MOJIeKyIIe MpoTpoMOunHa. IIpexypcopom 
TAaKOBOH ABJIACTCA MOJICKyIaMH HeOOJbIIHX pa3MepoB cCOsepxKalllad OCTaTKH <«IJIIO», KOTOPBIe 
KOHBepTupylOTCaA B OCTATOK «ria» MOA Bo3qeiicBTueM BuTamMuHa K. Konspepcna riroTaMHsIOBoro 
ocTaTKa B raMMa-KapOOKCHJIPIIOTAaMHJIOByIO KHCIIOTY (Tia) WJId CO3qaHuA CaliTOB TpaHcioprepoB 
KaJIbUMa TpeOyeT HasIM4HA 9H3HMa TOTAaMMJI-KapOoKkcna3bI. BuramMuu K Tetiepb H3BeCTeH M Kak 
HeOOXOAHMOe ycCIOBHe AKTHBHOCTH 3TOrO MHKpOCOMasIbHOrO TemaTH4eckoro 9H3uMa. IIpu 9ToM, 
oueHKa cTaTyca BUTaMHHa K riaBHbIM OOpa30M OlMpaetTca Ha OlpeyereHuu BpemMeHH Quick, HO 
takoBoe PIVKA oxka3as1ocb OosIee YyBCTBUTeCJIBHBIM. B ToxKe BPeMA, BATAMHMHBI K MOxKHO OMpeesATS 
B Tla3Me C MOMOLIbIO 2%KHAKOCTHOrO xpomaTorpada, re HOPMaJIbHbIM ypOBeHb B Tla3Me C4UHTaeTCA 
ot | go 1,7 ng/ml. Y neqonomenHbIx U rpyqHbIx WeTeli ypoBHu B TiyIa3Me daxTopos II, VII, IX u X 
NOHWKEHBI K poxyeHHIo HO 40-50% TakoBoro ypoOBHA y B3POCIIbIX H3-3a He3peJIOCTH TMeyeHH, 
HeoctaTKa llalleHTpaHoro TpaHcdepa BuTamuHa K mMaTepHucKoro mpovcxoxyzeHua. OTcyrcTBue 
OakKTepHasIbHOrO HHTeCCTHHAJIbHOrO CHHTe3a K POXKAeHHIO HU OeAHOCTH NocTymeHua c MMe B 
TlepBbIe HH %*KH3HU OOBACHAeTCA CHHKeHMe K 3aBHCHMBIX (bakTOpoB Moce poxAeHna [15-16]. 


B HacTosijee BpeMA XOpolIO M3BeCTHO, 4YTO BHTamMHH K HeoOxoqHM IA WpodustakTHKu 
MHHepasiM3alMwH MATKHX TKaHeii. B kKlaccH4ecKOM 9KCIIepHMeHTe, MpoBeyeHHOM JIo u zp. rae 
BHTaMHH K-3aBHcHMbIii OesIKOBIM MaTpHKCHbIM OenoK Gla (MGP) Obi yaameH, y MbIIei pa3Bisiacb 
TOKead KaIbUMpUuKAaWMA XpAla H apTepuasIbHOM CTCHKH CO CMepTbiO B KayecTBe paHHeli KOHeYHON 
TouKH[35]. Buramun K sBiaeTca BaxkKHBIM KO(aKTOPOM B TOCTTpaHcAHOHHOK MoyMpuKaLHH 
ceMeiicTBa OeuIKoB, rae cilemwMdwueckue OcTaTKH KJied B TOCeAOBaTeIbHOCTH OelIKa 
Moyuduuupyrotca B Ca++, cBaA3bIBAaIOWIMe OCTAaTKH g-KapOoKcHrsyTaMHHoBOH KucOTEI (Gla). Ora 
MOJMuKalMA TakoKe HEOOXOAMMa Kak (paKTOPOB CBEPTLIBAHHA KPOBH, MPOW3BOHMaK B IIeUeHH, VIA 
HOpMaJIbHoro (PYHKIMOHHpOBaHHA CHCTeMbI reMocta3a. MMeroTca TakxKe OKa3aTesIbCTBa TOTO, UTO 
MGP cpa3biBaeT KOCTHbIe MOporeHeTHYecKHe OenKUH-2 vu -4 (BMP-2 u BMP-4), ato mpexzorBpatiaerT 
IIpeppalljeHve 3THX PaKTOPOB pocta B KOCTeOOpa3ylolIMe KICTKH. 


I pyHOe MOJIOKO YesOBeKAa COeEpXKUT OTHOCHTEJIbBHO HH3KHe KOHUCHTpalluv BUTAaMHHOB K1 u K2 co 
CpeqHHMM KOHUeHTpaluamu oT 0,25 mxr/an no 0,5 mxr/a1,21,22 B TO BpeMaA KaK CpeqHAA CMeCb 
MOxXeT coyepxKaTb OKOIO 5,5 MKr/a. 23 TakuM 00pa30M, HOBOPOXKAeHHbIM, MOTpeOmaromMi 750 Mot / 
WeHb, OyeT UMeTb OOIee MoTpeOseHHe OT 1,9 MKr oO 3,8 MKT BUTaMuHa K Yepe3 rpyqHOe MOJIOKO 
wim 41,3 mkr 4epe3 cMec[17]. Mcxoya u3 sTHX OOMIMX CyTOUHBIX 03, MHOTHe JjeTH, HaxoqAuMeca 
Ha TpyHOM BCKapMJIMBaHHH, MOFyT COOTBETCTBOBaTb PeKOMCHalHAM 110 ajleKBaTHOMY 
HOTpeOseHHIO, B TO BPeCMA KaK J[eTH, HaXOAAMMecA Ha MCKYCCTBCHHOM BCKapMJIMBaHHhH, IIpeBbILWaroT 
WX. 
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KapGokcunuposa Hue OCT@eOKGNrbuoMnNGa 


HAP CXHHOH BHTaMMHa K [KH2]) ~g———— anokcna suTtammnna K 


BKuTAMHH K snoxcHa 
peayxtasa 


eutTamMHn K eautamun K 
peayKTasa M3 Memes Erx NPOAyKToCE 


Puc. 4. CxematTuyeckunm nyTb MeTa6onuama BuTaMuna K 


B mepBytO HejeIO %XKH3HH HOBOPOXKCHHbIC, HaxOAWMecd Ha IpyHOM BCKapMJIMBaHHH, 
IlOBepraroTcA OCOOCHHO BbICOKOMY PHCKy Klaccuyeckoro Aeduyuta BuTamuHa K u3-3a HH3KOTO 
oObeMa MOJIO3HBa WIM TpyHOrO MOJIOKa, KOTOpOe OHM ToyyaroT. Hexotoppie ucceqoBaHna 
TlOKa3bIBalOT, UTO MOJIO3HBO MO2%KCT HMETL Oosee BLICOKOe (TaxKe TBOMHOe) coqepxKaHue BUTamuHa K 
110 CpaBHeHHI0 C TpyHbIM MOJIOKOM. Hecmotpa Ha 9TO, HeOOMbIIOM OObEM MPOH3BOAHMOFO MOJIO3HBa 
IIPHBOAMT K HeOObIIOMy MepeHocy BuTaMHHa K. 


OrpaHH4eHHbIe HCCIeqOBaHHA MOKa3bIBaIOT, UTO MaTepHHCKHe oOaBKH MOFryT yBeJIM4HTb 
coylep»KaHve BUTaMuHa K B rpyHOM MOJIOKe, HO TIPpOTOKOJIOB, OCHOBaHHBIX Ha (PAKTHYCCKHX JaHHBIX, 
He cytectByeT. HeoOxoquMo OTMeTHTb, YTO HOBOPOXACHHBIC UCIbITBIBAIOT We*uuuT BUuTaMHHa K 
3-34 UX He3pesOH, H3MCHECHHOM WIM OTCYTCTBYIOM eH KMMIeCYHON (PPOpbl, YTO MOXKET IIpelATCTBOBATB 
BbIpadoTKke uMH K2. Cunte3 K2 mponcxoguT B KMMIC4YHHKe HOBOPOXKAeCHHOrO, HaxOALIMXcA Ha 
HCKYCCTBCHHOM BCKapMJIMBaHHH, H3-3a IIPOW3BOJCTBa TaKUMU OakTepuaMH, Kak Bacteroides fragilis u 
Escherich- ia coli. Mexyy TeM, NOCKOJIbKy KHIMCYHHK HOBOPOXKCHHOrO, HaxOAeroca Ha IpyHOM 
BCKapMJIMBaHHH, KOJIOHH3MpOBaH OakTepHaMu, TaKUMH Kak Bifidobacterium spp., Lactobacillus spp. u 
Clostridium spp. K2 He BbIpaOaTBIBaeTca JIerko. OgHako kosMuecTBO K2, BEIpabaTHIBaeMoe 
KMIMCUHHKOM, BeEpOATHO, He HMeeT OOOO 3HAYeCHHA IA MpodpunakTuKU Aedunuta BuTamuna K. 
Ilockonbxy BK spiiaetca 2%XMpOpacTBOpHMBIM, OH MO2%KET BCaCbIBATbCA M3 TOHKOM KMLIKH TOJIbKO B 
IIPHCyTCTBHM cOseH %*KeHHbIX KuCIOT. HeoOxoquMo MOMHUTb, 4YTO Y B3POCIIbIX C TMOJIHOCTBIO 
pa3BHBLIMMHCA KHUICUHBIMM OakTepHaMH, Oe3 TIpHema c MMe, MpOAyuMpyeMbIM KuMIedHHKOM K2 
HeOCTAaTOYeH JIA NOALep»xkKaHHA HOPMAJIbHOrO CTaTyca BUTaMuHa K. 


Puc. IIpouecc okucnenua rugq{poxuHoHa B anoKcny. A anTupoBaHo u3 Rishayy et.al. 
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CrpykTypa ocTeoKaJIbIMHa peycTaBseHa MOCIIeOBaTeIBHOCTBIO M3 49 aMMHOKUCIOT, C 3 OCTaTKaMU 
y-KapOoKcurslyTaMMHoBoli KUCIOTEI, HM -Gla. 


Buonormueckad aKTHBHOCTb OCTeOKaJIbUMHa 3aBHCHT OT MOCTTpaHCiIANMOHHOM MoyMdpuKaHu 
MOJI€KyJIbl, A HMCHHO KapOoKcuMpoBaHua B 17, 21 u 24 mMomMOxKeHHAX C MOMOLIbIO PepMeHta y- 
rlyTaMMikapOokcnia3bI. MMeHHO ocTaTKH y-KapOOKCHrIyTaMHHOBOM KUCIIOTbI, IPHTATMBaIOT Ha 
ceOa 3 HOHa KaJIbIMA HU YKIa{bIBAalOT UX B CTPYKTyYpy KPUHCTaIOB THAPOKCHalaTuTa, OCHOBHOTO 
COCTaBJIAIOWerO KOCTHOM TKAaHH, OOecHeuHMBalolero ee MHHepasbHy!o MWIOTHOCTH[2,3]. [lomHocTBrIo 
KapOOKCHJIMpOBaHHbIM OCTeOKaIbIIMH OOafaeT HaHOObIIMM CpOJCTBOM K KOCTHOM TKaHH U 
TIpakTH4ecKH He BbIXOJMT 3a ee TIpeesIbl, T.ec. B CHCTCMHBIM KPOBOTOK, clocoOcTBya mmporeccy 
MuHepamm3auuu KocTei[4,13]. B To xe Bpema Ipollecc KapOoKCHIMpOBaHHA HM AKTHBHOCTS (bepMeHTa 
ero OCYICCTBIIAIOMErO, y-TlyTaMusIKapOoKcHs1a3Bl, ABJIAFOTCA BUTaMHH K 
3aBHCHMbIMH[5,6]. AKTHBHbIM KOo@akTOpoM 7A y-TlyTaMusIKapOoOKcHs1a3bI ABJIACTCA 
BOCCTaHOBJIcHHad (bopMa BHTaMMHa K- rvypoxHHoH BuTamMuHa K (KH2). B_ mporecce 
KapOOKCHJIMpoBaHHA OCTeOKaJIbIWHa, a TakoKe Jpyrwx BUTaMHH K-3aBHCHMBIX OeIKOB, CaM 
ruyqpoxuHouw KH2 mpeoOpa3yetca B BuTaMHH K 9sn0Kcny [7,9]. pomecc okucuenua THApOXHHOHA B 
3TOKCHA OOectIeuuBaeT JHEpruto, HeoOxoAuMy!0 [id KapOoKcHIMpoBaHHaA OcTaTKOB -Glu B -Gla[12]. 
TakuM o0pa30M, BHTaMuH K yBesMunBaeT OOpa30BaHHe KapOOKCHJIMpOBaHHBIx (POpM HW yMeHbIUIaeT 
BbICBOOOXKACHHE OCTCOKAIbIMHa B KPOBOTOK, TCM CaMBbIM, CIIOcoOcTByA MHHepasiM3alMu cKeseta. B 
paljvouve YesIOBeKa KOJIM4eCTBO BUTaMHHa K BecbMa OrpaHH4eHo, KpoMe TOLO, BCaCbIBaHHe BUTAaMHHAa 
K 3Ha4HMO CHWKaeTCA C BO3PAaCTOM, IPH 3a00eBaHHAX TeveHu MW KMIWeuHUKa, IIpHeMe aHTHOMOTHKOB 
WupoKoro cleKTpa eMCTBHA MW HeKOTOPBIX pyrux JieKapCTBeHHbIX Upenapatos. na 
IIpeqOTBpaleHHA MCTOWIeCHHA 3allacoB BuTaMHuHa K B OpraHv3Me CyLeCTByeT MeXaHH3M ero 
BOCCTAHOBJICHHA C MOMOLIbIO (PepMeHTa BUTAaMHH K-9noKcuApesyKTa3bi[4,8, 11]. 


Kpome Toro, MpoOv3BOJHbIe KyMapHHa aHTHKOAaryAHTbI HeMpAMOrO THIa JeMCTBHA sABJIAIOTCA 
aHTaroHucTaMuH BuTaMHHa K wv wHrHOuTOpamMu y-KapOoKcHJIMpoBaHHA, TyTeM OOKHpoBaHHA 
(bepMenta BuTamuH K-93T0KcHy- pesyKTa3bl, KOTOpad HeoOxoAuMMa JIA pereHepaltuu BuTaMuHa K . 
BaxkHo, 4TO Ip HeocTaTKe BUTaMuHa K Ha cBeT OOpa3yroTcaA MeHee KapOOKCHJIMpOBaHHbIe POpMBI 
octeokasibuMHa[ 12, 14, 17]. T.e., Hampumep, «He TOHOCTBIO Kap- OOKCHJIMpOBaHHbIi OCTeOKaJIBIHH»»> 
— kapOokcusIMpoBaHve B TouoKeHHH TombKO 17 u 24, pexe B nMomoweHHAX 21 u 24, uM 
«HeOKapOOKCHIMpOBaHHbIM OCTeOKasIbIMH)» — KapOOKCHIMpoBaHHe TOKO B TOuOxKeHHH17. Ipu 
BbIPaKeHHOM eduuHTe BuTamMuHa K yacTb OcTeOKaJIbIMHa ocTaeTcA HekapOoKcHJIMpoBaHHo 
TOHOCTHIO. Bce 9TH MOPMbI OCTeOKasIbUMHAa OOaalOT MCHbINMM CpOJCTBOM K KOCTHOM TKaHH HU 
JIerKO IIpOHHKaloT B CHCTeMHBIM KPOBOTOK, Tye oOsagqaioT coOcTBeHHOM OnMosOrMyeckoit 
aKTHBHOCTBIO. VM3BecTHo, uTo Oomee 90% cHHTe3sHpyeMoro ocTeoOacTaMH OcTeOKasIbIMHa y 
MOJIObIX H OKOIO 70% y B3POCIIBIX IOAeH BKIIOYAeTCA B KOCTHbIM MaTPHKC, a OCTaIbHad YaCTb 
TonayaeT B KpoBoToK[ 12]. 


B opraHv3Me YeJIOBeKa OTHOCHTEJIbHO HU3KHe WMPKYIMpyrOllMe U TKaHeBbIe 3allacbl BATaMMHa K 110 
CpaBHeHHI0 C JIPyrMMH %KUpopacTBOpHMBIMH BUTAMMHAaMH, MOCKOIbKy OT 60% Bo 70% noTpeOsAemMoi 
c WMueH BuTaMuHa K ObIcTpo BBIBOAMTCA 43 OpraHH3Ma[8,15]. Bspocspii opraHu3m TMepepadaTErBaeT 
BHTaMHH K, ¥TO 1O3BOJIAeT MHOTOKpaTHO HCIIOJIb30BaTb CFO B OpraHH3Me, OTYACTH JIA TOO, YTOOBI 
KOMIICHCHPOBaTb CKJIOHHOCTb OpraH3Ma K OBICTpOMy BbIBeeHHIO BUTaMMHa K. Cuntaetca, 4To oHa 
MoJiekysia BUTaMuHa K mepepabatpiBaetca ~ 1000 pa3. Lukin Buramuna K MoxerT ellie He MOJIHOCTBIO 
(PYHKIMOHUPOBATh Y HOBOPOXKCHHBIX 3-342 (PEPMEHTOB, OTCYTCTBYIOINHX IPH pox AeHnH[ 19]. Takum 
oOpa3o0M, Kora y peOeHKa, HaxoAleroca Ha rpyHOM BCKapMJIMBaHHH, BbICIAIOTCA aj[eKBaTHbICe 
ypoBHU BUTaMuHa K, TO 9TO MO*KeT IpHBecTH HesocTaTouHOcTH BuTaMuHa K. Jle@uyutT Buramuna K 
yY HOBOPOXKJCHHOrO ABJIACTCA YAaCTbIO TIpollecca co3speBaHHA —- HOBOPOXKJCHHbIM HY2KHO BPeMA, 
YTOOLI pa3BHTb CBOIO CHCTeMy BUTaMMHa K mouTH Tak %Ke, KaK HM HYKHO BPeMA, YTOOBI pa3sBHTb 
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CBOIO HMMyHHyt0 cuctemy. Mexyy TeM, ypoBeHb BuTaMuHa K spite y peOenka, Haxoyalleroca Ha 
MCKYCCTBCHHOM BCKapMJIMBaHHH, HECMOTpaA Ha 9KCKpelMio. Bspocuble H WeTH HMeIOT BarKHbIe 
pa3IM4ua B XpaHeHHH BuTamMuHa K B nMeyeHu. Y B3pOciIbIX 3allacbl MeyeHH cocTaBAKOT 10% 
dbumtoxuHoHa (K1) u 90% MeHaxuHoHa (K2)[5]. Y geTeti 3amacbl B TeyeHH B IemOM Ooslee 
OrpanH4eHbl, H PUIIOXHHOH mpeoOnagfaeT Hay MeHaxnHoHom. |“? 3anacbl MeHaxHHOHa B TeyeHu 
yBeIM4MBaIOTCA B TeYeHHe MepBoro Tosa %Ku3HH TO Mepe oOaBIeHHA B pallHOH MIIajeHIeB 
lpukopMa[18]. [lockompky 3anacbl (usWIOXHHOHa ObICTpee BbIBOJATCA M3 OpraHH3Ma, 4eM 
MeHaxHHOHbt, 11,28 qerTu BbIeAIOT BUTaMHH K c Oosbilei CKOpocTbiIO, YeM B3pocubIe. Mcxona u3 
BbIMICH310%KCHHOPO, Ha Halll B3TIA HEOHATOJOH UM WeTCKHe BPadH JOJDKHBI MpOABIIATb OAMTeIbHOCTB 
B OTHOWICHHM CHMIMTOMOB JeduyutTa BuTaMuHa K. HopopoxkqeHHble HyKaOlMecsA B WasIbHeiiwem 
oOcleqoBaHuH Ha TpeMeT paHHHx UpH3HakoB jeduuMTa BuTamMMHa K yacTO UCIIbITbIBaIOT 
HapylieHHA B pa3BHTHH, HaOsOAalOTCA pBOTa, OTMe4aeTCA [IOXOe KOPMJICHHe, BAJIOCTb, 
THIOTepMHI1O, OJICTHOCTH, Halips.KCHHbIM WIM BBIITYKIIbIM POHH4OK, %KeNITyXy cTapiie 2 Heeb WIM 
lipetynpexaarmue Kpopoteyenual[|,6].. Dusnonormueckad  xKeITyxa HaOOqaeMax B paHHeM 
TOCHeEpOAOBOM TMepHoOe TOJMKHA BbI3bIBATb OCOOOe HecHOKOMCTBO y aKYyLepKH, OCOOeHHO B cyry4ae 
HOBOPOXKAeHHOrO, y KOTOporo HaOsmOqaeTcaA WedumwT BuTaMMHa K, Tak KaK 9TO MOXxeT OBIT 
IIPH3HaKOM HaJIM4HA OCHOBHOTO TellaTOOMMMapHOro paccTpOHcTBa, MIpelATCTBYIOW[ero BCACbIBAHHIO 
BuTamuHa K. Kak u3BecTHO, OKOJIO 15% AeTeli, HAaXOJALWIMXCA Ha TpyHOM BCKapMJIMBaHHH, AUMeCIOT 
(bu3sHoorMyeckyio X%KelITyXy B 2 HeyemH. HampaBienue Ha x*KeJITyXy peKOMeHIyeTca 4epe3 2 Hee, 
eCIM MpOMCXOZMT 4TO-1HO0 U3 cyIeqyroulero: TeMHad MoO4a; cCBeTIbIe TaOypeTbI; MeTexuH, 
KPOBONOATeKH WIM Apyrve IpH3HaKH KPOBOTeY4eHHA; WIOXOe KOPMJIeHHe HIM Hadop Beca; WIM ecu 
akyllepKa He B COCTOAHHH HadOAaTb 3a MJlaeHWeM B TedeHHe OnMKaliMel Hexemu. Hanpapsenne 
PeKOMeHJyeTca B TOM CJly4ae, ECIM KeJITyXa COXpaHAeTCA B TeYeHHe 3 HeyelIb, Jake pH OTCYTCTBHH 
KakHXx-IMOO Zpyrux cumntTomMos. B jaHHO cuTyalwH AMepvKaHcKad akaylemua mequatpun (AATI) 
peKOMeH]yeT MHBEKIMIO BHYTPHMBIMIeyHOrO BBezeHuA OT 0,5 mr yO | mr BuTamMuHa KI nocie 
pOKTeHHA It BCeX HOBOPOXKAeHHEIX. TakHM oOOpa30M, BHYTPHMbIMedHad HWHBbeCKIMA OUCH 
3apPekTuBHA B IpomusaktTuKe Aepuuuta ButTamuna K. Ilo yaHHpim M. Ryan-Harshman u W.Aldoori, 
loTpeOseHwe ButTamMuHa K menee 100 Mkr B JeHb aCcCOLMMpOBaHO C OTHOCHTEJIbHbIM PHCKOM 
CHWKCHHA MHHepasIbHOW TMIOTHOCTH KOCTHOM TKaHH. Kak W3BeCTHO, KOCTb UpectTaBiaeT codoii 
CllelHasIM3HpOBaHHy!O COCMHUTeIBHYIO TKAHb, KOTOpad OOecTIedHBaeT MeXaHM4YecKy!o MOepxKKy 
OpraHoB, BbICTyMaeT B KAYCCTBE AKOPA JVIA MBILLULM, 3al{MWaeT 2KH3HCHHO BaxKHbIe OpraHbl, COMep»xKUT 
TeMONOITHYECKHM KOCTHBIM MO3r UH MOAWepxKHBaeT MHHepasIbHbI ToMeocta3. KoctTb mpecTaBsaer 
coOoi WuHaMM4ecKyIO TKaHb, KOTOpat dopmMupyetca octeoOsactamu wu  pes0pOupyetca 
OcTeoKIacTaMH B HelIpepbIBHOM WMKIe peMoyesupoBannal 14,20]. HegqaByo Obisio OOHapyxKeHO, 4TO 
OCTeOONACTbI CEKPeTHPY!OT HECKOJIBKO TOPMOHOB, OKa3bIBalOWIMX JHAOKPHHHOe BUIMAHHe Ha OOMeH 
BeLIeCTB. ITH SHJOKPUHHbIe PAaKTOPbI BKIOUAIOT OCTCOKAJIBIUMH, JIMMOKasIMH HW CKJICPOCTHH UH T. J.. 


OctTeokauIbIHH, TakoxKe Ha3bIBaCMBbIit KOCTHBIM OeJIKOM Y-KapOOKCHIsIyYTaMHHOBOM KHCIIOTHI, ABJIACTCA 
HanOoslee paciipocTpaHeHHbIM HeKOJWIAareHOBbIM OesIKOM B KOCTHOM MaTpHKce MU Mmposxyuupyetca 
TOYTH UCKIOUMTeEIbHO ocTeoOsactamu[26-32]. B ocreoOmacTtax ocTeoKaIbuwH moyBepraetca 
KapOOKCHJIMpoBaHHIO ~=10 TpeM ocTaTKaM friryramata (17, 21 wu 24) c momompbI y- 
TIyTaMMWIKapOoKcwa3bl MWOcie TpaHcAWMH Oeska B SHAOMIa3MaTHYecKOM peTHKystyMe. Kucmaa 
cpefla, oOOpa3yrollasca BO BpeMA IIpOleccoB pesopOun KOCTH, clOcoOcTBYyeT WeKapOoKCHIMpoBaHHto 
C-KapOOKCHJIMpoBaHHOro = OCTeOKaJIbIIMHa, + = 3AXBAaYCHHOrO = =89B = KOCTHOM”~—s MaTpHKce, ~— 10 
HeOKapOOKcHIMpOBaHHOrO OCTeOKasIbIMHa, CHWKad ero CpOACTBO K THpoKcuamaTuTy 4, 
CJIC(OBATeIbHO, CIOCOOCTBYA erO BbICBOOOXKCHHIO B KPOBOTOK, 4TO CcbOpMupoBaO ero PyHKIHIO 
kak ropMoua[66,73,74]. OcTeokambiuwH, BHTaMHH K-3aBMCHMMbIM HeKOJIareHOBbIi OelI0K, 
HOJYACHHBIM 43 OCTeOOMacTOB, OOBIMHO HCHOb3yeTCA B KAYECTBE MapkKepa PeMOeIMpOBaHHA KOCTH. 
OcteokampyHH (OCN) cuHtTesupyetca u ceKpeTupyetca AuddepenunpyromuMuca OcTeoOsactamn. B 
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JOMOJIHeHHe K CBOeH pos B KocTax OCN jselicTByeT Kak rOpMOH B MO0J>KeJyOUHON 2%Kese3e, Ne4eHH, 
MBIIMTax, %KMpOBOH TKaHH WM pyrMx opraHax, peryMpya MHOxKecTBO MaTodu3HoNOrM4eckux 
IIpOIeccoB, BKJOUad TOMeOCTAa3 TIIKOKO3bI H MeTaOOH3M aHIMHOBOM KMCIIOTHI. KoctHad TKaHb 
IipeycTaByieHa KICTOUHbIMM 3JIEMeHTaMH, OpraHH4YeCKMM MaTPHKCOM, JIM OCTeOHOM, HU 
MHHepasIbHbIMH BelllecTBaMH. B HacTosIee BPeMA XOPOIIO H3BeCTHO, YTO BUTaMHH K HeoOxoqHM 
JIA TpodusaKTHKH MHHepasM3allwH MATKUX TKaHei. B KiaccHyYeCKOM 9KCIIEpHMeHTEe, IpOBeJeHHOM 
Luo et al., rge BuTamuH K-3aBHcuMBI OerKOBbIM MaTpuKc OesoK Gla (MGP) Oni yaamen, y MbIteit 
pa3BHlach TaKead KaIbuMpuKallnA xpsAllla M apTepUaIbHOM CTCHKM CO CMepTbIO B KayecTBe paHHeli 
KoHeyHOH TouKkH[8,15]. Buramun K apyisetca BaxkKHbIM KOdaKTOPOM B_ MOCTTpaHCsIAIMOHHON 
MoqM@uKalMu = ceMedicTBa =-« OevIKOB, rae cmemumMduyeckue octatku Glu B_ OenKoBOi 
TOCeOBaTebHOCTH MOAHPUuUNpyroTca B Ca++-cBa3bIBaFOIMe OCTaTKH g-KapOOKCHTIyTaMHHOBOH 
KucmoTEI (Gla)[23,24]. 


KPHCTONNe MAPOKCHORNGTHTG 


Puc. 2. Anantupoearo n3 Booth el al. [3] 


Puc 1. Crpyktypa kap6okcumpoBanuoro (Gla-) ocreoKasIbIHHa 


Puc 2. Aqanruposano u3 Booth et.al. 


Oprann4ueckuit Matpukc Koctei Ha 90% cocTouT u3 duOpu KosWareHa, a octapuiMeca 10% — 9To 
pa3JIM4Hble HeKOJWIAreHOBbIe OeIKH . 


OcteokambyHH (bone-Gla-protein, BGP) — 9To0 riaBHblii HeKoNareHoBbii Oej0K 
SKCTpalleJWIFOJIAPHOrO ~MaTpHKCa KOCTeH, C MOJIeKyIapHow Maccow 5800 Jla, cuHTe3supyemblit 
IIpeHMyllecTBeHHO ocTeoOsactamu[18-20]. pu BBegqeHuu in vivo pekKoMOMHaHTHOTO HekapOoK- 
CHJIMPpOBaHHOTO OCTeOKAIbUMHAa, HaOOAAOCb MOBbILMeCHHe TOJIepaHTHOCTH K TyIKOKO3e MH CeKpellHu 
nucyHHa. IloqoOHO 3TOMY, B 39KCIepMMeHTax in vitro OBLIO MOKa3aHO, YTO HekapOoKcHJIMpOBaHHBbIit 
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OCTeOKaJIbUMH YCHJIMBaeT cCeKpelMio MHCyIMHa ocTpoBkamu JlaHrepraHca UM yBeJIM4MBaeT 
4YBCTBUTCJIBHOCTh aHMOUMTOB K WHCyIMHy. A TakoKe MoKa3aHO, 4TO OMpezeueHHBIM Wuala3z0H 
KOHUeCHTpalHi WApKyIMpyroulero B KPOBM OCTeOKAJIbIWHa TON epxKUBaeT aJ[eKBaTHYy!O CeKPel{HIo 
nucynuHa[20]. Gprc6a, o0MH 43 TpesMOMaraeMbIx pellenTOpoB OcTeoKaIblMHa, 9KcIIpeccupyetca f- 
KJI€TKAMH TMOKeYOUHON %*Kese3bl, %KMPOBOM TKaHbIO WH CKeJICTHBIMH MBIITaMH, 4YTO MO*KeT 
omocpeqoBaTb 9¢pekTbI OCTeOKasIbUMHa Ha 9TH TKAHH. M3 MTepaTypHbIX MCTOUHMKOB, CTaHOBHTCA 
ACHO, YTO HECOBEPLICHHbIN OCTeOreHe3, YaCTO BCTpeyaloTca y JeTelH C HapylWieHHeM yryIeBOAHOTO 
oOMeHa, HapylieHHa MeTaOoJIM3Ma TIKOKOJIMNN Aa W CHWXKCHHeM MBIWedHOM akTHBHOCTH. B jaHHoii 
CUTyallMv, Ha Halll B3rIay, B Ka4eCTBe KOCTHOrO TOPMOHA LWMPKyIMpylouMi OcTeOKaIbUMH U 
HeOKapOOKCHIMpOBaHHObIM OCTeOKasIbIUMH MOryT HIpaTb BaxKHYIO POlIb B peryAHH MeTadosM3Ma 
KOCTHOM TKaHH, TIOKO3bI, a TakKxKe (PYHKUMM MBI y AeTeii C HeCOBepleHHbIM OCTeoreHe30M. 
VUcxoaa 3 BbIMeH3I0%KeHHOTO, OO30p JIMTepaTypbl MOryT [TMOMOUb BBIABHTb MHTepecHbie 
IlepeKpecTHbIe TOMeXH MexK ty OOMCHOM KOCTHO-MBIIMe4HOM TKAHM HW TOPMOHAIbHBIMH HapylwieHHAMU 
y neteit. [Ipu stom, HeoOxogzMMO OTMeTHTS, 4TO B nocmeqHMe TOAbI MOABMIIMCh BbICOKOCTIeHHPH4HbIe 
MCTOJbI BbIABICHHA CYOKIMHM4eCKOrO BHTAaMHH K - jecHWTHOrO COCTOAHHA, OCHOBaHHOrO Ha 
OMmpeeseHH Ijla3MeCHHbIX KOHIWeCHTpallHii «HeAOCTaTOUHOY -KapOHOKCHIMpOBaHHBIX OesKOB». Tect 
PIVKA - II (protein induced by vitamin K ab- sence), KoTOpbIM elle Ha3bIBalOT TECTOM Ha «HeO- 
KapOOKCHJIMpoBaHHbI mpoTpoMOHH («des-Y- carboxyprothrombin»), BBIABIaeT C BBICOKOM 
3(bPeKTHBHOCTBIO CKPbITbIe BATAMHH K - e*uUWTHbIe COCTOAHHA Y eTei MW B3POCIIX IPH ycuOBMH 
oOHapyxKeHHA I1yla3MeCHHbIX KOHWeHTpayMi > 2ur/ma (ELISA). Yuursipad BbICOKyIO MeJIMKO- 
COUMaIbHy!O 3HAYHMOCTb podusakTHKH eduuutTa BuTaMuHa K, ya ee mpodunaKTuKu 
IIpakTH4ecKH BO BCeX CTpaHax MUpa TleqvaTpu4eckve COOOLIeCTBAa PCKOMCHAYIOT BBCAeCHHe BUTAMMHAa 
K BceM HOBOpOXKCHHEIM B TlepBbIe YacbI Mocue poxzeHna. I[pwunnamMu 9TOrO ABJICHHA ABJIAIOTCA 
Takoke, HAMoMAaTH4ecKHe BHYTPHYTpOOHEIe (akTOPbl, MCKIIOUMTeIbHO TpyHoe BCKapMJIMBaHHe, 
epuuHTHoe TO @uIO- H MCHOKBHHOHaM, a TakxKe HapylleHWe COCTOAHHA TOJICTOKMUIeYHOrO 
MUKpoOnoleHosa OakTepHii, BaxKHBIX JId CO34aHHA Myla JHOTCHHBIX MCHOKBHHOHOB, KOTOpbIC 
oOecriedHBaIOT TpeososeHHe BUTAMMHOAePUUMTHOTO cCOcTOAHUA B paHHeM JeTcTBe. B KayecTBe 
KpHTepHA OLCHKM TIpaBWIbHOrO BCKapMJIMBaHHA MOXKET CLWKUTb YacTOTa 3a00IeBaeMocTH JeTeit, 
OcOOeHHO OCTPbIMM peciivpaTOpHbIMH MH KHUICYHEIMM 3a00IeBaHHAMH, TaK KaK IIpH MOJHOMCHHOM 
MMTaHHM CHWKaeTCA MMMYHUTECT MW YMCHbILAeTCA COMPOTHBIIACMOCTh JCTCKOTO OpraHH3Ma, HasiM4He y 
WeTei paxuta, IIposxBsIeHHe THMOBHTAMHHO3a UM asWIeprHuecKux peak. 


BurBoybi: Boriien310x%xXeHHOe JCMOHCTPHPYyIOT BaXxKHOCTb BUTaMuHa K AIA pa3BHTHA HU 3OPOBbA 
ckeyleTa y WeTeli. Buramun K He ocoOeHHo ToKcH4eH, HM ero BbICOKOe HOTpeOseHHe OOBIMHO C4NTaeTCA 
Tloue3HbIM. Muorve UccileqoBaTesM MOKa3asIW, YTO aHTAaTOHMCTbI BATaMHHa K yBesIM4MBaIOT PUCK 
pa3sBuTHA OcTeomopo3a HW ocTeoaptputTa. bosee Toro, moKa3aHo, 4TO BUTaMHMH K oOsaqaer 
HeKOTOPBIMH IIPOTHBOOMYXOJICBbIMH CBOMCTBAMH. ITO MOXKET CBHJCTEIbCTBOBAT O IO0JIb3e MHIULeBbIX 
yjo0aBoK c BUTamMHHOM K. MakTuyecku, BUTaMHH K ogoOpeH AIA euveHuA OCTeoMopo3a B SAMOHHH. 
OyHako HeflaBHee HCCIeAOBAaHHe TIpPOAeCMOHCTpHpOBaIO KOppeNANHIO BbICOKOTO MoTpedseHnA 
BuTaMuHa K c MOBbILICHHbIM PHCKOM paKa MOJIOUHON 2KesIe3bl. ITO yKa3bIBaeT Ha TO, YTO MMUeBbIe 
yo0aBKU BUTaMHHa K HyxKaroTCA B WaIbHeHMei OWeHKe, YTOOBI NOUVIHTh BCeCTOPOHHee MOHHMaHHe 
CBA3AHHBIX C 9THM PHCKOB HU IIPCHMyecTB. 


ButamuH K MoxkeT OKa3bIBaTb CBOe BIIMAHHMe Ha TKaHH CkKesleTa JIMOO HallpaMyl0, BIMAA Ha 
SKCIIPCCCHIO CKeJICTHBIX TeHOB, MOO B KayecTBe KOdakTOpa MOCTTpaHCAWHOHHON MoyHMpuKaLHH 
VKDP. BJIKII mpezctapisator coOoi rpynmy OeKoB, KOTOpble UIrpalOT BaXKHYIO POJIb B pasBHTHU 
ckeyleTa (HampuMep, MGP), @u3nvomormueckoM romMeoctTa3e cKesleTa (HaliIpuMep, ocTeokasbuHH, MGP 
WM MepHOCTHH) WIM Mp MWaTOMOrH4YeCKHX COCTOAHHAX KOCTHOM CHCTeMBI (HallpHMep, OCTeOKaJIbLUMH, 
MGP, Ucma/GRP nepvoctun). Ux poms 4acTo, HO He HCKIIFOUMTEJIbHO, OMOCpeqOBaHa CBA3bIBAHHeM 
KaJIbUMA TOCpeCTBOM ocTaTKoB Gla VKDP u koHTposiem Tpoleccos KasIbyupuKalun. 
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Butramun K MoxeT oKa3bIBaTb eiicTBHe Ha TKaHHM CKeyIeTa, BbICTyMad B KayecTBe KOdakTopa B y- 
KapOokcnmpopanuH VKDP. VDKP, B cBolo o¥epeyb, UpMMeHAIOT JOMOJHMTeIbHBIC TyTH 
BO3eHCTBUA Ha OMOMOrMIO xpalya HU KOcTH. Uepes cBou Gla-octarku VKDP moryt cBa3bIBaTbca C 
KpHcTasWIaMu KaJIbuWA UH TEM CaMbIM MOJYIMpOBATh IIpOLecchl KasIbUMPUKAaMU B KOCTAX WH MATKHX 
TKaHAX. OTO OCOOeHHO UccieqOBaOcb WIA ocTeoKambuuHa, MGP u Ucma. Bropoit mMexaHu3M 
nelictsua VKDPs - 9To B3anMogeiicTBue c OeKaMH BHEKJICTOUHOTO MaTpHKCa, Mod AepxKHBaIOWMMu 
OpraHv3alHtO APXHTeKTYPbI yIbTPaCTPpyKTYPHOLO MaTpHKCa (MOKa3aHO, HallpHMep, Id WepHocTuHa u 
TipeqmouoxKUTeIbHO Wa Ucma/GRP). WarnuOupopanve MaTpHKCHbIX TpoTea3 OBWIO MoKa3aHO JIA 
Ucma/Grp u onocpexyeT 3amMTHBI sddext Ucma/GRP mpotus yerpagaiuu xpslljeBoro MaTpuKkca. 
Hakonell, ObWI0 MOKa3aHO, 4TO YTOPMOHOMOAOOHbIe sPPeKTbI OCTeOKAIbIWHAa OMmocpeyroT 
TlepeKpecTHbIe TOMeXH MexK TY MeTaOosIH3MOM KOCTeli H MIKOKO3BI. 
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